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We claim: 



A method for regulatirjg-<functional T cell responses 
comprising cont:actij:vg'''^28 positive T cells with a ligand for 
CD28 receptor, 



2 . The method of claim 




er^ein said ligand is B7 antigen. 



3 . The method of claiin2---v7fierein said T cells are contacted 
with a fragment or jd^rivative of said B7 antigen. 



4. Th^ttlethod of claim 3 wherein said fragment or derivative 
contaifri^ at/^least a portion of the extracellular domain of the 
B7 ant'^ 

5. \ The method of claim 4 wherein said fragment is a 
lyReptide having an amino acid sequence containing amino 

acird residues from about position 1 to about position 215 of 
the amifio acid sequence corresponding to the extracellular 
omain Of B7 antigen. 

6. The md^hod of claim 4 wherein said derivative comprises a 
fusion pol^eptide having a first amino acid sequence 
corresponding to the extracellular domain of B7 antigen and a 
second amino Void sequence corresponding to a moiety that 
alters the solubility, affinity and/or valency of said B7 
antigen for binding to the CD28 receptor. 



he method of claim 6 wherein said moiety is an 
noglobulin constant region. 
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8. The method of claim 6 wherein said derivative comprises a 
usiou polypeptide having a first amino acid sequence 

allying amino acid residues from about position 1 to about 
sitio^ 215 of the amino acid sequence corresponding to the 
eictracelVlular domain of B7 antigen and a second amino acid 
sequence \corresponding to the hinge, CH2 and CH3 regions of 
human immisyioglobulin Cyl. 

9. The method of claim^T^^wh^rein said B7 antigen is 
immobilized to crosslink CD28 receptor on said T cells. 

They method of claim 9 wherein said T cells are reacted 
th CHo\cells expressing B7 antigen. 

11. B7Ig fusion protein reactive with the CD28 receptor on T 
cells comprising a polypeptide having a first amino acid 
sequence containing aiffino acid residues from about position 1 
to about position 215 o^f/^^^he amino acid sequence encoding the 
extracellular domain ofi^^ antigen and a second amino acid 
sequence corresponding jto ^^he hinge, CH2 and CH3 regions of 
human immunoglobulin Cyl. 

12. B7Ig fusion protein corr^ponding to the amino acid 
sequence encoded by DNA having \tcc No. 68627. 



13 . The. method of claim 1 wherein said B7 antigen is 
administered in vivo and further comprising administrating a 
cytokine. 



14. The (Ineth^afd of claim 13 wherein said cytokine is selected 
from the grou A consisting of interleukins , interferons, 
transforming griDwth factors, tumor necrosis factors and colony 
stimulating f actoirs . 
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15, 



The method of claim 1 f urth^l^^omprising adding anti-CD 



antibody to co-react with sa^d T cells. 



16, The method of claim 1^^ 
anti-CD2 or anti-CD3 mono 




ein said anti-CD antibody is 
antibody. 



17. The method of claim 1 wherein said T cells are reacted 
with B cellos expressing B7 antigen and said T cell responses 
are stimulat^ed. 

The method of claim— -l-'wfiere^in said T cells are reacted 
ith the ligan^---±1isoluble form and said T cell responses are 
inhibitec 




19/ A Vnethod for regulating functional T cell responses 
omprising reacting B7 positive cells with a ligand reactive 
ith B7 ajitigen. 

20. The methopr^f claim 19^ wherein said ligand reactive with 
B7 antigen is fsoluble and the interaction of said B7 positive 
cells with saik Xycells is inhibited. 

The method of cla>rtri9 wherein said ligand is a Fab 
fragment of a monMrfonal antibody reactive with B7 antigen, 
and said T cellxresponses are inhibited. 

22. Thq^^mfethod of claim 21 wherein said monoclonal antibody 
is mAb BH-l'i 
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23. T^ie method of claim 21 wherein said monoclonal antibody 
is reacWve with a fusion protein comprising a polypeptide 
having a\ first amino acid sequence containing amino acid 
residues from about position 1 to about position 215 of the 
amino acic^ sequence corresponding to the extracellular domain 
B7 antigen and a second amino acid sequence corresponding 
the hinge, CH2 and CH3 regions of human immunoglobulin Cyl. 

4. The method of claim 23 wherein said fusion protein is 
B7Ig corresponding to the amino acid sequence encoded by DNA 
having ATCC Nd,. 68627, 




25\ A monoclonal antibody reactive with a fusion protein 
compjrising a polypeptide having a first amino acid sequence 
containing amino acid residues from about position 1 to about 
position 215 of the amino acid sequence corresponding to the 

xtrac^llular domain of B7 antigen and a second amino acid 
sequenc^ corresponding to the hinge, CH2 and CH3 regions of 
human imn^unoglobulin Cyl. 

26. The method of claim 19 wherein said ligand is CD28 
receptor and. said T cell responses are inhibited. 



27. The method of)r<Slaim 26 wherein said ligand is a fragment 
or derivative of Ctdfes) receptor. 



28. Th^ method of claim 27 wherein said fragment or 
derivative contains at least a portion of the extracellular 
in of the CD28 receptor. 




29. \ The method of claim 27 wherein said fragment is a 
polypeptide, having an amino acid sequence containing amino 
acid residues from about position 1 to about position 134 of 
the amino acid sequence corresponding to the extracellular 
domain of CD29 receptor. 
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30v The method of claim 27 wherein said derivative comprises 
a fusion polypeptide having a first amino acid sequence 
corrWponding to the extracellular domain of CD28 receptor and 
a second amino acid sequence corresponding to a moiety that 
altersXthe solubility, affinity and/or valency of said CD28 
ceptoE for binding to B7 antigen. 

The method of claim 3 0 wherein said moiety is an 
unoglobtjlin constant region. 

32\. The method of claim 27 wherein said derivative is a CD28 
fusdon protein comprising a polypeptide having a first amino 
acid sequence containing amino acid residues from about 
position 1 to about position 134 of the amino acid sequence 
corresponding toVhe extracellular domain of CD28 receptor and 
a second amino acici sequence corresponding to the hinge, CH2 
and CH3 regions of ijuman immunoglobulin Cyl- 




33. CD28Ig fusion brotein reactive with B7 antigen comprising 
a polypeptide having\a first amino acid sequence containing 
amino acid residues from about position 1 to about position 
13 4 of the amino acid sfemar^ce corresponding to the 



extracellular domain of 
sequence corresponding t 
human immunoglobulin Cyl. 




receptor and a second amino acid 
hinge, CH2 and CH3 regions of 



34. CD28Ig fusion protein coVresponding to the amino acid 
sequence encoded by DNA havingX^TCC No. 68628. 

3-5. A method for inhibiting-^'functional T cell responses 
comprising contactincfjeiy28 positive T cells with a ligand 
reactive with CD28/feceptor to prevent binding of said 
receptor to BT^-^ihtigen. 
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36. The 
CD28 mon 




od of claim 35 wherein said ligand is an anti- 
hal antibody. 




37\ The method of claim 3 6 wherein said ligand is a Fab 
fra^ent of anti-CD28 monoclonal antibody. 

8. Tbe method of claim 3 6 wherein said antibody is 9.3 
moy^oclo^al antibody produced by hybridoma ATCC No, HB10271. 

3&. The Inethod of claim 3 6 wherein said anti-CD28 antibody is 
reactive wVth a fusion protein comprising a polypeptide having 
a first amiiio acid sequence containing amino acid residues 
from about position 1 to about position 134 of the amino acid 
sequence corresponding to the extracellular domain of CD28 
receptor and a second amino acid sequence corresponding to the 
hinge, CH2 and\CH3 regions of human immunoglobulin Cyl. 



40. The method ok claim 39 wherein said fusion protein is 
CD2 8Ig fusion protein corresponding to the amino acid sequence 
encoded by DNA having ATCC No. 68628. 

method of claim 3 5 wherein said ligand reactive with 
receptor is B7 antigen or a fragment or derivative of B7 



method of claim 41 wherein said derivative is a B7Ig 
otein. 





43. A monoclonal anti, 
comprising a 
containing amino acy 
position 134 of th 
extracellular 
sequence correspoj; 
human immunog 



fusion protein ^ 
amino acid sequence 
rom about position 1 to about 
quence corresponding to the 
ptor and a second amino acid 
Inge, CH2 and CH3 regions of 
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44* The monoclonal antibody of claim 
having ATCC No, 68628. 



45. A method for regula 
comprising administer i 
CD28 receptor to bind 
production of cytokin 



46, 



The method of c 
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reactive with CD28Ig 




level of cytokines in vivo 
^^abject a ligand reactive with 
28 receptor and inhibit the 
T cells. 

erein said ligand is B7 antigen, 



47. The method of claim 4;5-^herein said ligand contains a 
portion of the extracel^Tular domain of the B7 antigen, 

48. /rne method of claim 47 wherein said ligand is a soluble 
B7Ig( fu^JiOn protein. 

The method of claim 48 wherein said B7Ig fusion protein 
|VisB7Stg corresponding to the amino acid sequence encoded by 
ring ATCC No. 6862 7. 




50. The method of claim 45 
fragment of anti-CD2 8 monoc 




in said ligand is a Fab 
tibody . 



51. The method of claim 45 wherein said cytokines are 
Selected from the group consisting of iriterleukins, 
interferons, transforming growth fac^feors, tumor necrosis 
factor and colony stimulating facjzbrs, 



52. A method for treating ^^mune system diseases mediated by 
CD28 positive T cell inte^ctions with B7 positive cells 
comprising administerirjg to a subject a ligand for CD28 
receptor to regulate ythe functional T cell response and/or to 
regulate cytokine levels. 



53. The method of claim 52 wherein said ligand is B7 antigen. 
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54. Thd method of claim 52 wherein said ligand is soluble 
B7Ig fusion protein and said functional T cell response is 
inhibited! 

55. The method of claim 52 wherein said ligand is anti-CD28 
monoclonal antiboc^ and said functional T cell response is 
inhibited . 
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56. The meth^ 
said CD28 rece^ 
stimulated. 



(of claim 52 wherein said ligand aggregates 
and said functional T cell response is 
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57. The method of\claim 56 wherein said ligand is immobilized 
B7 antigen. 



58. The method of cyaim 52_jftjh^?e±rr^aid cytokine is selected 
from the group cfdn^j^trYng of inter leukins , interferons, tumor 
growth f actor;^^^/;tumor jiecrosis factors and colony stimulating 
f actorSi^ 





for treating cancer associated with expression — 
in vivo comprising administering to a subject 
with B7 antigen. 

The metAod of claim 59 wherein said ligand is selected 
from the group consisting of anti-B7 monoclonal antibody, CD28 
antigen ai)i^(--eE^28Ig fusion protein. 




od of claim 59 wherein said cancer is B7 



61. The 
lymphoma 



62 . Th^ method of claim 59 wherein said cancer is T cell 
leukemj 
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)3. \a method for inhibiting T cell proliferation in graft 
^^veb^u^^ host disease comprising contacting T cells with a 
^ ligandXfor CD28 receptor and an immunosuppressant. 

^64. The method of claim 63 wherein said ligand for CD28 
receptor is /^ip liable B7 antigen. 

65. The metiK>a yfaf claim 63 wherein said ligand for CD28 
receptor is soluble B7Ig fusion protein. 



method of claim 63 wherein said immunosuppressant is 
ine. 



67. An assay method to detect a ligand reaptive with a target 
receptor mediating cellular adhesion syst^ comprising: 

a) labeling test cells suspected of expressing ligand 
for a target receptor to form labeled test cells; 

b) contacting said labeled/ test cells with cells 
expressing target receptor jaBdlnm lacking divalent 
cations ; and 

c) determining whetfefer/the labeled test cells bind to 
said cells expressing t^^get receptor, 

whereby the presence /6f ligand reactive with said target 
receptor is detecteca. 



68. The assay method of claim 67 wherein said target receptor 
is a receptor on lymphocytes. 

69. The assay method of claim 68 wherein said target receptor 
is a receptor on T cells. 
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70. The assay method of claim 69 wherein the tarcpe'fe receptor 
is CD28 and the ligand is B7 antigen. 

71 • The assay method of claim 67 wherein said target receptor 
is a receptor on B cells. 
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72. The assay method of claim 67 wherein said medium contains 
a divalent cation depletion reagent/selected from the group 
consisting of EDTA and EGTA, 

73. The assay method of clai3:ft-^72 further comprising the step 
of fixing said cells expr^;^ing target receptor prior to 
addition of said reag^t f^i^ depleting divalent cations, 

74. The assay methodyof claj^ 73 wherein said step of fixing 
is carried out using/paraf<5rmaldehyde. 
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75. The assay me;bhod of claim 67 wherein said cells 
expressing target receptor are grown in a monolayer prior to 
adding said test cells. 



25 



76. The assay method of claim 67 wherein said test cells are 
B cells ana said cells expressing target receptor are Chinese 
hamster >ovary cells. 
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